In the molecule of the title compound, C 11 H 11 FN 2 O 4 , the fivemembered ring adopts an envelope conformation. An intramolecular N-HÁ Á ÁF hydrogen bond occurs. In the crystal structure, intermolecular N-HÁ Á ÁO hydrogen bonds link the molecules.
Related literature
For general background, see: Kim et al. (1994) ; Pandey et al. (1997) . For bond-length data, see: Allen et al. (1987) .
Experimental
Crystal data C 11 H 11 FN 2 O 4 M r = 254.22 Orthorhombic, P2 1 2 1 2 1 a = 4.8760 (5) Å b = 9.1290 (7) Å c = 24.8160 (9) Å V = 1104.63 (15) Å 3 Z = 4 Mo K radiation = 0.13 mm À1 T = 294 (2) K 0.40 Â 0.10 Â 0.10 mm
Data collection
Enraf-Nonius CAD-4 diffractometer Absorption correction: scan (North et al., 1968) T min = 0.978, T max = 0.987 2157 measured reflections 1301 independent reflections 898 reflections with I > 2(I) R int = 0.072 3 standard reflections frequency: 120 min intensity decay: none Refinement R[F 2 > 2(F 2 )] = 0.060 wR(F 2 ) = 0.125 S = 1.00 1301 reflections 164 parameters H-atom parameters constrained Á max = 0.27 e Å À3 Á min = À0.23 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x þ 1 2 ; Ày þ 1 2 ; Àz þ 1; (ii) x À 1; y; z; (iii) x À 1 2 ; Ày þ 3 2 ; Àz þ 1.
Data collection: CAD-4 Software (Enraf-Nonius, 1985) ; cell refinement: CAD-4 Software; data reduction: XCAD4 (Harms & Wocadlo, 1995) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: WinGX (Farrugia, 1999) . (Kim et al., 1994) , and are also important intermediates in organic syntheses (Pandey et al., 1997) . As part of our studies on the syntheses and characterizations of these compounds, we report herein the crystal structure of the title compound.
Structure Reports Online
In the molecule of the title compound ( Fig. 1 ) the bond lengths (Allen et al., 1987) and angles are within normal ranges.
The five-membered ring adopts envelope conformation with C7 atom displaced by 0.557 (3) Å from the plane of the other ring atoms. The intramolecular N-H···F hydrogen bond (Table 1 ) results in the formation of a nine-membered ring: (F1/C1/ C6/C7/O2/C9/C11/N2/H2B) having twisted conformation.
In the crystal structure, intermolecular N-H···O hydrogen bonds (Table 1 ) link the molecules, in which they may be effective in the stabilization of the structure.
Experimental
For the preparatrion of the title compound, a mixture of 2-fluorbenzaldehyde (302 mg, 2.43 mmol), (2S,3S)-diethyltartrate (500 mg, 2.43 mmol), anhydrous copper sulfate (776 mg, 2.86 mmol) and one drop of methanesulfonic acid in anhydrous toluen (8 ml) was stirred at room temperature for 12 h. Anhydrous potassium carbonate (40 mg) was added to the reaction mixture, which was then stirred for a further 20 min. The resulting colorless precipitate was obtained by evaporation and dried in vacuo (yield; 87%). The obtained colorless product (10 mmol) was dissolved in anhydrous ethanol (50 ml), then a current of dry ammonia, dried with calcium chloride passed into the reaction mixture at room temperature for about 6 h. The reaction mixture was evaporated to dryness. Pure compound was obtained by crystallization from dichloromethane.
Crystals suitable for X-ray analysis were obatined by slow evaporation of an ethanol solution after one week.
Refinement
H atoms were positioned geometrically, with N-H = 0.86 Å (for NH 2 ) and C-H = 0.93 and 0.98 Å for aromatic and methine H, respectively, and constrained to ride on their parent atoms with U iso (H) = 1.2U eq (C,N). 0.8600 C7-C6 1.505 (7) N1-H1B 0.8600 C7-H7 0.9800 N2-H2A 0.8600 C8-H8 0.9800 N2-H2B 0.8600 C9-C8 1.540 (7) F1-C1 1.363 (7) C9-H9 0.9800 C2-C1 1.366 (7) C10-C8 1.522 (7) C2-H2 0.9300 C11-N2 1.313 (7) C3-C2 1.367 (10) C11-C9 1.507 (7) Hydrogen-bond geometry (Å, °) supplementary materials sup-6 Fig. 1 
